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(54) Meniscal tears repair device 

(57) A device for repairing a soft tissue defect, par- 
ticularly a defect in the meniscus of a knee, comprises 
an outer wall anchor for engaging against an outside 
wall of the meniscus on a first side of the defect, and an 
inner meniscal anchor engaging an inner surface of the 



meniscus on a second side of the defect. The inner me- 
niscal anchor has a locking mechanism, and a suture 
adjustably connecting the outer wall anchor to the inner 
meniscal anchor. Tension on the suture pulls the defect 
together and the locking mechanism then locks the su- 
ture in place. 
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Description 

[0001] The present invention relates to a device for 
repairing a soft tissue defect, and more particularly to a 
device for repairing a defect in the meniscus of the knee, s 
The present invention also relates to a method for using 
the device to repair a defect in the meniscus. 
[0002] It is known in the art to repair defects in the 
meniscus of the knee. The meniscus rests on the tibial 
platform and extends about the perimeter of the plat- to 
form. Menisci create concave surfaces which provide in- 
creased surface area for contact with the femoral con- 
dyles. This increased surface area is important for trans- 
mittal of loads across the tibio-femoral joint. Damaged 
menisci may be removed. However, removal may result is 
in degenerative changes in the joint. Prior art devices 
for repairing torn menisci include arrows which are 
pushed into the meniscus, screws, and staples. 
[0003] The meniscal repair device of the present in- 
vention comprises an outer wall anchor, an inner menis- 20 
cal anchor, and a suture or tether which connects the 
anchors together. The suture may be tensioned to pull 
the outer and inner walls of the meniscus together, in 
order to close a defect. 

[0004] The outer wall anchor can be longitudinally 25 
shaped and have holes through which sutures may pass 
freely. The inner meniscal anchor preferably is shaped 
to resist forward and reverse movement once deployed. 
Also, the inner meniscal anchor can be cannulated to 
allow a suture to slide within. Once deployed, a suture 30 
loops through the outer wall anchor and both ends of 
the suture traverse back through the cannula of the inner 
meniscal anchor. The outer wall anchor acts as an an- 
chor against the outer meniscal wall and as a pulley for 
the suture to pull through for tightening. After the an- 35 
chors are satisfactorily placed, the two strands of suture 
may be tied or locked within the inner meniscal anchor 
by a variety of mechanisms. Because the suture length 
need not be fixed until insertion is complete, the device 
of this invention can provide flexibility in placement with- 40 
in the meniscus, while enabling a surgeon to pull closed 
the defect in the meniscus. 

[0005] In an alternative embodiment, the suture loops 
through the outer wall anchor and one end of the suture 
traverses back through the cannula of the inner menis- 45 
cal anchor while the other end of the suture loops back 
to and is permanently attached to the inner meniscal an- 
chor. When the device is properly positioned, the single 
suture strand may be locked into place. 
[0006] The inner meniscal anchor may take a variety so 
of shapes, including bullet-shaped with a wide base, bul- 
let-shaped with fins, and flared. The inner meniscal an- 
chor may also have a variety of locking devices, includ- 
ing a locking ring, wedge, snap groove, or laminated 
sheets. Preferably, the inner meniscal anchor will seat 55 
within the meniscus, adjacent to the inner meniscal wall. 
Such a placement provides proper support for the suture 
to close the tear in the meniscus. Also, because the in- 



ner meniscal anchor seats within the meniscal tissue, it 
does not interfere with tibio-femoral articulation. 
[0007] In the method of this invention, the outer wall 
anchor is placed within a cannulated needle. The can- 
nulated needle may have a slot, and the inner meniscal 
anchor may be located outside of the needle. The nee- 
dle is then inserted through the meniscus, and a push 
rod deploys the outer wall anchor outside of the menis- 
cus. With tension on the suture, the outer wall anchor 
flips into place, providing support against the outer rim 
wall of the meniscus. A second push rod may be used 
to push the inner meniscal anchor into a passageway in 
the meniscus which was created by the needle. Once 
the anchors are satisfactorily place, the suture is tight- 
ened, and may be secured by a variety of means. Ar- 
throscopic techniques and needle placement are known 
in the art, for example as disclosed in US-5320633. 
[0008] The outer wall anchor and inner meniscal an- 
chor may be made of biocompatible material such as 
stainless steel, titanium, cobalt chrome, and polyethyl- 
ene. Preferably, biodegradable materials may also be 
used, including poly lactic acid and poly lactic-glycolic 
acid. Other biodegradable materials are known, for ex- 
ample as disclosed in US-4976715. The suture may be 
made of resorbable or non-resorbable material. 
[0009] Embodiments of the present invention will now 
be described by way of example with reference to the 
accompanying drawings, in which: 

Fig. 1 is a cross-section of a damaged meniscus 
with a meniscal repair device of this invention; 
Fig. 2 is a side view of an outer wall anchor; 
Fig. 2a is an alternative embodiment of an outer wall 
anchor; 

Fig. 3 is a side view of an inner meniscal anchor; 
Fig. 3a is a an alternative embodiment of an inner 
meniscal anchor; 

Fig. 3b is another alternative embodiment of an in- 
ner meniscal anchor; 

Fig, 4 is an embodiment of this invention, showing 
the combination of the outer wall anchor of Fig. 2, 
the inner meniscal anchor of Fig. 3, and a suture; 
Fig. 5 is an alternative embodiment of Fig. 4; 
Fig. 6 is similar to Fig. 4, but showing one method 
of tightening and holding the sutures; 
Fig. 7 is an alternative embodiment of Fig. 6; 
Fig. 8 is a cross section of an embodiment of the 
inner meniscal anchor having a snap groove; 
Fig. 9 is a side view of an embodiment of the inner 
meniscal anchor employing a wedge design; 
Fig. 10 is a cross section of an inner meniscal an- 
chor with a pull locking ring; 
Fig. 10a is similar to Fig. 10, except showing the 
pull locking ring in the closed position; 
Fig. 11 is a cross section of an inner meniscal an- 
chor with a push locking ring; 
Fig. 11a is similar to Fig. 11, except showing the 
push locking ring in the closed position; 
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Fig. 1 2 is a perspective view of a locking ring of the 

type with laminated sheets; 

Fig. 13 is a cross section of the locking ring of Fig 

12; 

Fig. 1 4 is a side view of the embodiment of the me- 
niscal repair device shown in Fig. 4, with the outer 
wall anchor of Fig. 2 inserted in a cannulated slotted 
needle, the inner meniscal anchor of Fig. 3 located 
outside of the needle, and the suture connecting the 
outer wall anchor and the inner meniscal anchor; 
Fig. 15 is a perspective view of a meniscus having 
a defect, showing the needle of Fig. 14 placing the 
outer wall anchor adjacent to the outer meniscal 
wall; and 

Fig. 1 6 is a perspective view of a meniscus showing 
a device of this invention approximating the defect. 

[0010] Referring to the drawings, Fig. 1 shows gener- 
ally a cross-section of a meniscus 12 showing an em- 
bodiment of meniscal repair device 10 of this invention. 
The meniscal repair device 1 0 comprises outer wall an- 
chor 20, inner meniscal anchor 30, and suture 40. Outer 
wall anchor 20 is located adjacent to outer wall 16 of 
meniscus 12. Inner meniscal anchor 30 and much of su- 
ture 40 are contained within a passageway 50, which 
was made by an insertion needle (Figs. 14, 15) when 
outer wall anchor 20 was deployed. Inner meniscal an- 
chor 30 is buried just inside of passageway 50, adjacent 
to inner edge 18 of meniscus 12. Suture 40 connects 
outer wall anchor 20 and inner meniscal anchor 30. As 
suture 40 tightens, outer wall anchor 20 acts as a pulley. 
Suture 40 pulls defect 1 4 together. By tensioning the su- 
ture, the surgeon can close the defect, thereby promot- 
ing healing of the meniscus. 
[0011] Referring now to Fig. 2, an outer wail anchor 
20 may be longitudinally shaped and has a first hole 24 
and a second hole 26. As can be seen in Fig. 1 , suture 
40 passes freely through first hole 24 and loops through 
second hole 26, and both ends of the suture 40 extend 
through passageway 50 to inner meniscal anchor 30. 
Fig. 2a illustrates an alternative embodiment, showing 
outer wall anchor 20a. While outer wall anchor 20a is 
squared off, it still has two holes 24a and 26a through 
which a suture may pass. Other shapes for outer wall 
anchor 20 are within the scope of this invention. 
[0012] Fig. 3 illustrates an embodiment of inner me- 
niscal anchor 30. Inner meniscal anchor 30 is designed 
to be inserted into passageway 50, but to wedge into 
place shortly after insertion. Inner meniscal anchor 30 
is provided with a wider base 36 to accomplish this 
wedging action. Inner meniscal anchor 30 is also pro- 
vided with a cannula 32, through which one or both ends 
of suture 40 may pass. 

[0013] Figs. 3a and 3b illustrate several alternative 
embodiments of inner meniscal anchor 30. Fig. 3a illus- 
trates a bullet-shaped inner meniscal anchor 30a. Inner 
meniscal anchor 30a is provided with fins 34 for digging 
into the sides of passageway 50 and for locking into 



place. Fig. 3b shows a flared embodiment of inner me- 
niscal anchor 3b. Once properly placed, each embodi- 
ment provides a mechanism for stopping inner meniscal 
device 30 from moving in meniscus 1 2 toward defect 1 4. 
5 As with inner meniscal anchor 30, inner meniscal an- 
chors 30a and 30b are provided with cannutae 32a and 
32b, respectively 

[001 4] Figs. 4 and 5 illustrate two embodiments of the 
meniscal repair device 10 design. In Fig. 4, suture 40 

io loops through first and second holes 24, 26 of outer wall 
anchor 20, and first and second ends 42, 44 of suture 
40 pass through cannula 32 of the inner meniscal an- 
chor. First and second ends 42, 44 may be secured by 
a variety of means once the meniscal repair device 10 

75 is properly inserted into meniscus 12 and suture 40 is 
tightened. In Fig. 5, first end 42 may be permanently at- 
tached to inner meniscal anchor 30. Suture 40 loops 
through first and second holes 24, 26 of outer wall an- 
chor 20, and second end 44 passes back through can- 

20 nula 32. As with the embodiment shown in Fig. 4, sec- 
ond end 44 may be secured by a variety of means once 
meniscal repair device 10 is properly seated and suture 
40 is tightened. 

[001 5] Several embodiments for securing the sutures 

2S are shown in Figs. 6 to 13. In Figs. 6 and 7, the cannula 
32 of inner meniscal anchor 30 is tapered or stepped. 
In Fig. 6, knot or bead 46 is placed on first end 42 of 
suture 40. Suture 40 passes through cannula 32 and 
loops through first and second holes 24, 26 of outer wall 

30 anchor 20, and then returns through cannula 32. Sec- 
ond end 44 can then be pulled so that bead 46 enters 
tapered or stepped cannula 32. As the surgeon contin- 
ues to pull on the second end 44, the two ends 42, 44 
of suture 40 wedge into cannula 32. 

35 [001 6] In Fig. 7, first end 42 includes a looped slip knot 
48. Second end 44 may be fed through slip knot 48, and 
slip knot 48 may be slightly tightened against second 
end 44. As second end 44 is tensioned, slip knot 48 trav- 
els along second end 44, until slip knot 48 enters ta- 

40 pered or stepped cannula 32. Slip knot 48 may then 
push inner meniscal anchor 30 into meniscus 12. When 
inner meniscal anchor 30 is in position, slip knot 48 be- 
comes locked onto second end 44 and slip knot 48 be- 
comes wedged within tapered or stepped cannula 32. 

45 [0017] Fig. 8 illustrates an embodiment employing a 
snap groove. In this embodiment, rear section 58 of in- 
ner meniscal anchor 30 is provided with a split gap 72 
which splits the rear section 58 into upper section 56 
and lower section 54. A tooth 60 is provided on upper 

50 section 56, while a matching groove 62 is provided on 
lower section 54. When the tooth 60 and groove 62 are 
locked together, suture 40 is captured between them. 
[001 8] Fig. 9 illustrates a locking mechanism employ- 
ing a wedge design. Wedge 64 is generally cylindrical 

55 and is sized to fit snugly within cannula 32 of inner me- 
niscal anchor 30. Wedge 64 is partially cannulated, de- 
fining holes 66 at either end. Suture 40 passes through 
holes 66 and over bulge 68. When wedge 64 is pushed 



5 



EP1 013 229 A2 



6 



along suture 40 into cannula 32, wedge 64 locks suture 
40 in place. 

[0019] Figs. 10 and 11 illustrate several embodiments 
of the inner meniscal anchor 30 which employ locking 
rings. Fig. 10 shows an inner meniscal anchor 30 with s 
a pull locking ring. As with Fig. 8, rear section 58 of inner 
meniscal anchor 30 is provided with a split gap 72. A 
locking ring 70 is provided around inner meniscal anchor 
30 in a position between tip 38 and end 39. After deploy- 
ment of the Inner meniscal anchor 30, the suture 40 is 10 
tensioned, and locking ring 70 is pulled back toward the 
end 39 of inner meniscal anchor 30. Locking ring 70 
snaps into place when grove 71 of locking ring 70 seats 
around the end 39 of inner meniscal anchor 30. The 
locked position is illustrated in Fig. 10a. In the locked 15 
position, split gap 72 is closed, and suture 40 is pinched, 
thereby retained in place. 

[0020] Fig. 11 illustrates a push type locking ring. In- 
ner meniscal anchor 30 is again provided with a split 
gap 72 in the rear section 58. A locking ring 70 is pro- 20 
vided adjacent to the end 39 of inner meniscal anchor 
30. In the open position illustrated in Fig. 11 , the locking 
ring 70 may or may not be connected to inner meniscal 
anchor 30. As the locking ring 70 is pushed forward to- 
ward tip 38, the locking ring squeezes rear section 58, 2s 
and split gap 72 is closed. Fig, 11a illustrates the closed 
position. Suture 40 has become fixed within the rear 
section 58. As can be seen in Figs. 10 and 11, split gap 
72 may be provided with teeth 74 for better gripping of 
suture 40. ~ 30 

[0021] Figs. 1 2 and 1 3 illustrate another embodiment 
of a locking ring which may be used with this invention. 
Locking ring 90 is constructed from a series of laminated 
sheets 92. An aperture 94 is defined as the intersection 
of slits 93. Aperture 94 allows suture 40 to pass through 35 
locking ring 90. As can be seen in Fig. 13, the laminated 
sheets are constructed such that if suture 40 is pulled 
in the direction indicated by the arrow, suture 40 may 
pass freely with little resistance. However, if suture 40 
is pulled in the opposite direction, slits 93 close as lam- 40 
inated sheets 92 start bending back upon themselves. 
Thus, suture 40 is locked into position. Locking ring 90 
may be used with any embodiment shown in Figs. 3-3b, 
or with other embodiments of the inner meniscal anchor. 
Locking ring 90 may also be used as an alternative to *s 
use of an inner meniscal anchor. 
[0022] Figs. 1 4 to 1 6 illustrate generally a method for 
inserting one embodiment of the meniscal repair device 
10 of this invention. Referring to Fig. 14, to insert me- 
niscal repair device 10, outer wall anchor 20 is placed so 
within a cannula 82 of needle 80. A slot 84 nearthe distal 
end of needle 80 allows passage of suture 40, which 
connects inner meniscal anchor 30 to outer wall anchor 
20. Thus, only the outer wall anchor 20 may reside within 
needle BO, whereas the inner meniscal anchor 30 may ss 
reside on the suture 40 outside of needle 80 during de- 
ployment of outer wall anchor 20. 
[0023] As illustrated in Fig. 15, the needle 80 is insert- 



ed through meniscus 12 to outer wall 16. A push rod 86 
(shown in Fig. 14) placed in telescopic relation within 
needle 80 deploys the outer wall anchor 20 outside of 
meniscus 1 2. The outer wall anchor 20 will then flip into 
position, thereby disallowing the device to pull back 
through meniscus 12. This 'flipping - is provided by lo- 
cating first and second suture holes 24, 26 nearthe mid- 
dle of outer wall anchor 20. With tension on suture 40, 
the outer wall anchor 20 provides support against the 
outer rim wall 16. Once the outer wall anchor 20 is de- 
ployed, a second push rod (not shown) may be used to 
insert the inner meniscal anchor 30 into the passageway 
50 (shown in Fig. 1 ) created by the insertion needle 80. 
During insertion of the inner meniscal anchor 30, the su- 
ture 40 is held taut by the surgeon until the meniscal 
defect 12 is approximated. When the anchors 20, 30 are 
satisfactorily placed, the suture 40 may be tightened and 
secured, thus locking the device together and closing 
the defect. Fig. 16 illustrates meniscus 12 with defect 
14, which has been closed by a meniscal repair device 
of this invention. Outer wall anchor 20 is located against 
the outer wall 16, while inner meniscal anchor 30 is bur- 
ied within passageway 50 and is below the inner edge 
surface IB. 

[0024] It will be apparent that features of the present 
invention include, singly or in combination: 

1 . A meniscal repair device or system comprising 
an outer wall anchor, an inner meniscal anchor, and 
a suture or tether between them tensioned as re- 
quired to close a defect or tear in a meniscus. The 
outer wall anchor is located radially outwardly from 
the defect, the inner meniscal anchor is located ra- 
dially inwardly from the defect, and the suture pass- 
es near or through the defect. 

2. Such a device in which the outer wall anchor is 
placed radially outwardly from the defect by inser- 
tion through a cannulated needle, and the inner me- 
niscal anchor is inserted into the passageway cre- 
ated by the needle. 

3. Such a device in which the outer wall anchor is 
inserted completely through the meniscus, and the 
outer wall anchor is shaped to resist travelling back 
through the passageway created by the needle. 

4. Such a device in which the outer wall anchor is 
provided with several holes through which a suture 
may pass freely. The outer wall anchor acts as a 
pulley for the suture to pull the defect together. 

5. Such a device in which the inner meniscal anchor 
is inserted into the passageway created by the nee- 
dle, and the inner meniscal anchor is shaped to be- 
come wedged under the inner surface of the menis- 
cus. 

6. Such a device in which the inner meniscal anchor 
is cannulated and allows one or both ends of the 
suture to pass through it. 

7. Such a device in which the suture may be pulled 
tight and locked in place. Locking mechanisms may 
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include a bead or knot, a slip knot, a snap groove, 
a wedge, a locking ring, or laminated sheets. Alter- 
natively, the suture may be tied in place. 
8. A method for inserting a device with an outer wall 
anchor, an inner meniscal anchor, and a suture or 
tether into a meniscus of a knee, for closing a defect 
in the meniscus. 



Claims . 

1 . A device for repairing a soft tissue defect compris- 
ing: 

an outer wall anchor; 

an inner anchor having a locking mechanism; 
and 

a suture, 

in which the suture adjustably connects the outer 
wall anchor to the inner anchor and the locking 
mechanism secures the suture to the inner anchor. 

2. A device as claimed in claim 1 , in which the inner 
anchor is cannulated and wherein the suture adjust- 
ably connects the outer wall anchor to the inner an- 
chor by passing through the inner anchor cannula- 
tion, around the outer wall anchor, and returning 
through the inner anchor cannulation. 

3. A device as claimed in claim 1, in which the inner 
anchor is cannulated and the outer wall anchor has 
a hole there through, wherein the suture adjustably 
connects the outer wall anchor to the inner anchor 
by passing through the inner anchor cannulation, 
through the outer wall anchor hole, and returning 
through the inner anchor cannulation. 

4. A device as claimed in claim 3, in which the locking 
mechanism comprises a bead or a knot, located on 
a first end of the suture to engage the returning su- 
ture in the inner anchor cannulation. 

5. A device as claimed in claim 1 , in which the locking 
mechanism is a locking ring movable to secure the 
suture to the inner anchor. 

8. A device as claimed in claim 1, in which the inner 
anchor is shaped to be seated bebw the surface of 
a region of soft tissue adjacent to the soft tissue de- 
fect. 

7. A device as claimed in claim 6, in which the soft tis- 
sue is the meniscus of a knee and the inner anchor 
is shaped to be seated below an inner surface of 
the meniscus. 

B. A device as claimed in claim 6 : in which the inner 



anchor has a bullet-shape with a wide base. 

9. A device as claimed in claim 6, in which the inner 
anchor has a bullet shape with fins. 

5 

1 0. A device for connecting soft tissue to bone compris- 
ing: 

a bone anchor; 
*o a soft tissue anchor having a locking mecha- 

nism; and 
a suture, 

in which the suture adjustably connects the bone 
15 anchor to the soft tissue anchor and the locking 
mechanism secures the suture to the soft tissue an- 
chor. 

11. A device for repairing a defect in a meniscus of a 
2° knee, comprising: 

an outer wall anchor for engaging against an 
outside wall of the meniscus on a first side of 
the defect; 

25 an inner meniscal anchor engaging an inner 

surface of the meniscus on a second side of the 
defect, the inner meniscal anchor having a lock- 
ing mechanism; and 

a suture adjustably connecting the outer wall 
30 anchor to the inner meniscal anchor; 

arranged so that tension on the suture pulls the 
outer wall anchor toward the inner meniscal an- 
chor, thereby pulling the first and second sides 
of the defect together to close the defect, and 
35 so that the locking mechanism locks the suture 

in place. 

12. A device as claimed in claim 11, in which the inner 
wall anchor is shaped to seat below the inner sur- 

4 ° face of the meniscus, whereby proper seating of the 
device closes the defect without interfering with ti- 
bio-femoral articulation. 

13. A device as claimed in claim 12, in which the inner 
45 wall anchor has a bullet shape to facilitate its inser- 
tion below the surface of the meniscus. 

1 4. A device as claimed in claim 1 1 , in which the locking 
device is configured to grip and hold the suture. 

so 

15. A device as claimed in claim 12, in which the outer 
wall anchor has a hole, the inner meniscal anchor 
is cannulated, and the suture connects the inner 
meniscal anchor to the outer wall anchor by passing 

55 through the inner meniscal anchor cannulation 
while travelling in a first direction, by passing 
through the outer wall anchor hole, and by returning 
through the inner meniscal anchor cannulation 
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while travelling in a second and opposite direction. 

16. A method of repairing a defect in a meniscus, com- 
prising the steps of: 

5 

providing a meniscal repair device comprising 
an outer wall anchor for engaging against an 
outside wall of the meniscus on a first side of 
the defect; an inner meniscal anchor for engag- 
ing an inner surface of the meniscus on a sec- 10 
ond side of the defect, the inner meniscal an- 
chor having a locking mechanism; and a suture 
adjustably connecting the outer wall anchor to 
the inner meniscal anchor; 
providing a cannulated needle having a push is 
rod; 

placing the outer wall anchor within the cannu- 
lated needle; 

inserting the cannulated needle into the menis- 
cus from an inner surface of the meniscus,. 20 
through the defect, to the outside wall of the 
meniscus; 

, deploying the outer wall anchor with the push 
rod; 

pushing the inner meniscal anchor into the in- 2s 

ner surface of the meniscus; 

tensioning the suture to pull the first and second 

sides of the defect together; and 

locking the suture in place with the locking 

mechanism. 30 

17. A method as claimed in claim 16, which includes 
the step of pulling on the suture to seat the outer 
wall anchor against the outside wall of the meniscus 
once the outer wall anchor has been deployed. 35 
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niscal anchor has a locking mechanism, and a suture 
adjustably connecting the outer wall anchor to the inner 
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